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(57)Abstract 

PROBLEM TO BE SOLVED: To heighten a discharge capacity, and to make 
a low temperature characteristic, a cycle characteristic, an overdischarge 
restoration characteristic and thermal stability in an overcharge time 
enhanced compatibly. 

SOLUTION: A positive active material for a nonaqueous electrolyte 
secondary battery comprising a positive electrode mixed with LixCoyMWOz 
(1.10>x>0.9. 0.98>y>0.85, 0.02<w<0.15. z=1.8-2.2. M is at least one kind or 
more of element selected from the group comprising Al, Cu, Zn, Mg, Ca, Ba 
and Sr) as the first positive active material, and LiANiBM'COD 1.02>A>0.3, 
0.98>B>0.5, 0.02<C<0.5. D=1. 8-2.2. M' is at least one kind or more of 
element selected from the group comprising Co, Mn, Cr, Fe, V and Al as the 
second positive active material is used. 
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(57) [gfcj] 
[MS] 

C»»*ga IEfii^-fg^Ki:UTL i«CoyM 
wOz, (1. IO^xSO. 9, 0. 98^y^0. 8 
5. 0. 02^w^0. 1 5 N z=l. 8 — 2. 2, M 
Mg, C a, B a, S r fr^M 
«Jt±©7t;jR) lESSJ-ffittJ 
cOo (1 . 0 2^A^0. 3> 
0. 0 2 < C ^ 0. 5. D = 
(Ko, Mn, Cr, F e > V, 



li* A K C U, Zn, 

BhbTL i aN i iM' 
0. 9 8^B>0. 5, 
1 . 8 — 2. 2, M" 



5- #□£ 

6 - -MM? 

7 - ft AD 




(2) 

/ 

1. CoyM.Oi, (1. 10^x^0. 9, 0. 98S 
y^O. 8 5, 0. 02^w^0. 15, z=l. 8- 

2 . 2 , M(i, A I, Cu, Zn, Mg, C a , Ba, 
S rfre>i8fcfn£'>&< tt-aaw±<07E^) IE 

<S^~S?*Hi:LTL UN i b M' cOd (1. 0 2SA 
^ 0. 3, 0. 98SB^0. 5, 0. 0 2 ^C<0. 10 
5, D=l. 8 — 2. 2, M' liCo, Mn, Cr, F 
e, V, A 1 A>P>S^nS'>*< tt-«51JW±07C 

M^iti^MMttT 9 5:5 — 30:7 0<oesfflT&-5C 

( L i 1 -r Mr) a (Coi-sMs) 0 O y ({IL, 0. 0 20 
2<R + S^0. 15, a/0 = O. 90—1. 10, 
y = 1 . 8 — 2 . 2 , i&bOTtJiMti A 1 , C u , Z n , 
Mg, Ca, Ba, S r <Qfcjb^6St£ftfc 1 «) 
mSfe— i£feH£LTL UN IBM' cOd (1. 0 2^ 
A>0. 3, 0. 9 8^B^0. 5, 0. 0 2^C< 
0. 5, D=l. 8 — 2. 2, M' liCo, Mn, C 
r, Fe, V, A I fr6»fft*4»S:< fct>— »«tt± 

jg^lttf MttT* 9 5 : 5 — 3 0 : 7 0COKHT&-5C 30 

mfrf. 2 0 fimX'&ZmXm 1 — 4 <DV>-rtl^tctEi6<0 

6] ±IBiE«JB-JS*KOit«iBl«*<0. 3 
m J /gfr6 1 . 2m J /gT$.Sli*^ 1 ~5 0V^fft 

m^e 2 0 /iniT-fc-5gfji<is 1 ~6oi/->-rn^tcis«co 

C^I18] ±KiEffi£-««jH<Ol±aiffi«ft<0. 3 
m 2 /gfr>P> 1 . 5m s /gT<fc3!t*Jl 1 — 7 01^*1 

[0001] 
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CO 0 0 2] 

(L i C o Oj) , -v'TJl&'Jl-VL. (L J N 
i O2) ^$5. CtX^jg^Mtt'J^AJcttL^ 

[0 0 0 3] CtaP.iESrg^lS'O^^U^^A^xy 

^;Hc#3SJ*^a<D{ftT^CTI/>/c:o (S. Yam 
ada, M. Fujiwara and M. Kand 
a, J. Power Source, 54, 209 
(19 9 5)) UnttmiClS^TtrtL i tfttt&L 

fcJ6lc^ -y y^l/co— gp^rftiiOTC^T'ggS-r 3 c £ fc «k 0 

iSfSrr^WStfftfhTtfc. (flRtf L i y N i » C 
oi-«0: : 1$GflHB6 3-2 9 9 0 5 6#^|g, LixMy 
NzOi ({IU MliFe, Co, N i <04<fr5)S!fn/: 
fct— 1T% NliTi, V, Cr, Mn<0Pp7b>P, 
jM{£*lfc'>& < t &-«) : WftW 4-267053<§ 

[0004] ±iaco i 3 ic <j a^zi -v Tivmum 

ttttfltj£%04Dia%tI£fiMt0&*g (^RliM^ 
«) ft^t<, ««&««*»iEffi«ISiJk:4Sfcii>K:«*^ 

KTl, iEffi»*HC>a7c»«fc«fc»)««!cDlll««ftt** 

[0005] stc-n, m&T'iinm<onmiz)®ijsm.%: 
mitt % «^0ss^^tt t jg®^^ 0 1, <ottm±-? % 15 

[0 0 0 6] C<D«jte^tC*3V^T, «?SttffA^0V{C^ 
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81^- * ^ ;K0f8ft?«<a3: T-±tf £3:^ J: 3 fcf 
(&W3 03 0 99 6§) #$8^£ftT<^3o $ 
fc, iE^tc^ RljM§a^#V\ L i MnCh&if^iE 

micmn-tznm wo 7 - 2 8 8 1 24%^) 
T>m&? -5 J5m<t%m s n t ^ « 

Co 0 0 7] 

^/ly^i^fttyoitS^iiT-H:, Wte^fiEt-SK? 

g#£y, «H!!Oft«x*;U4 ; -ffifi£±tf£|3g<Dtttf 
£&-5o $fc, L i M n O2 ^riEfiitci^Jnb/c^a^s L 
i Mn02*^Bji£§g{iAi!r^tf, L i Co02(cJ± 
*<DW&3t®M&m±'Pte^tziib, LiMnO:* 

i&)m?Z££lC&-DTL i C o O2<DfrTftV0V.tLrc 

[0 0 0 8] C<D£v%:fflm*ffiife-?%r£l6lc$!Tm2 0 
00-340229 ^4>f8, fflSJ 2 0 0 0 - 3 4 0 2 2 
8§t v iT'Li<CoOi (xli, «rte*§ir^offiT*fe 
t>, 1. 01^x^1. 10) t±i^=-y J T)V(D—^ 

mtDTzmr-mm Lfc y a«^=. <v ^vuMtft© l i 

y NisCoi-sM02 (yli, «^lfiiz:^FOfiT-fe y , 
I. 0 1 SS y is I . 10, 0. 6 5 ^ s ^ 0 . 90) 

[0 0 0 9] LfrL&#e>, ±lE©J;?tcL i « C o O2 
'J f-^A^r^bTI/^^:* (L i 0. 5 C o O2) , C<01 

[0 0 10] 

LixCoyM. 0», (1. 10>x>0. 9, 0. 98 
^y^0. 8 5, 0. 0 2Swl0. 15, z = 1 . 8 
~2. 2, Mti, A k Cu, Zn, Mg, Ca, B 

a , s r ^eatf n*'>* < i: t.-«*w±07cjR) 

IE£B3S=rS$iai:LTL 1 a N i b M' c Oo ( 1 . 0 
2^A^0. 3, 0. 98SBS0. 5, 0. 0 2 < C 
^0. 5, D= 1 . 8-2. 2, M' tiCo, Mn, C 
r, Fe, V, A 1 ft»6»f i: t -fflSlWi 
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[0 0 1 1] ±K<D«fc5KIEffiig1%ft£:LTgfi7tfl£ 

» a ufc y snifflm t mtTtrnzmx 

Lfcy^A^3^h&{fc^©2«gt£'J>£< tt 

[0 0 12] 1) m*#tttC«tl5 

2) j§3£«££te{cg*i-5 

3) jtfixitgatfB;^ 

[0 0 13] 2S^?g^-rSCi:tC«fcO, T 

™c#u *^^T*t±sa7c^*ALfcy^«i2i»« 
{t^£com^£mc«fcy/l¥ra-f £<:i:#T-£3o 0$ 

y, 4 0@<D^)Si:LT«#i|t14lC«ni.t,CDT?a&5<, 

[0014] $/-c^?.tc, mxrzmm7imtfiE®,r£v>> 

m.(D y ^ A <0— gp £ r. >y y ;l/ 1 L < It n h o-gp 
^•>A»Ka«7cjRA<ASc: 

30 [0 0 1 5] 

L I.CorM.O., (1. 10^x^0. 9, 0. 98 
> y > 0. 8 5, 0. 0 2<w^0. 15, z = 1 . 8 
~2. 2, Mtt, Al, Cu, Zn, Mg, Ca, B 
a, S r frt>Mtfri2>'pf3;< £t>-MmiH±cD7tm) K 
t3t>T, ^ira7C^McD^l)n«*0. 1 5W±itfci^ 

<D{&Tb' i *: ! g<%:2>t^r>Xfii,*±t2>o *fc, 0. 0 

40 C i:^5)j^iD7t;^Mf3f^i!jpfili;0. 0 2Sw^O. 15 

[0 0 16] KJIHiEffilB-}£1*K<0¥J^eS* 5 y. mU 

-r^HSA^C/io C^DCi:A^P, i F^£|i|SS^±5~2 0/^ 

[0017] ifcmm^tmmm^o. 3mV g «T 

50 2m J /gW±Jcb/cli^fCfi, iEfiB^A^O^Xfgt 
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fbb<£i;fco C<OC£frC>ttm&mitO. 3-1. 2m 
*/gfc-f *©ft<W£ IA\> 

coo i 8] ^m<oiEmm-fsmn l ian ibm' c 

Oo (1. 0 2^A>0. 3, 0. 98^BS0. 5, 
0. 0 2^C<0. 5, D= 1 . 8 — 2. 2, M' tiC 
o, Mn, Cr, Fe, V, A I fr6Slfn5'M< i: 

£0. 5W±fcLfci§£-{U±, IEfiico#|jfi^{bti^^ 
lC|q]±-f y^A^«y^;Ugtffc!&<D^®T*;&3« JO 

o. o 2*jret±iiii£3£{fcw:f# coci:^ 

P)^^i07clgM• CDgsiPlliO. 0 2>C^0. 5£?% 
[0019] *5ZW<DJEmm- jg^gOT^feS^r 2 /i 

15, 2 0 ii m«±t Lfc« ^iCfciSft^tt^SffiSa 
tfflTF-f SfflliaA^Cfc d©ci:^C)¥^a{i2~ 

[0 0 2 0] ^fc^tCj±«S«^r0. 3m ! /g«T 
fcLfc»^Ktt, &fi^14 J ?>«at!g«*MgTU 1. 

5m ! /g fcLhtC Lfcif^JC tt, iES^A^ 6 ©A* X?§£ 

< &o fc c fc tfiKH fc P.tiS-y--!' 
<bP£ttfc. CtOC^A^MIMUO. 3-1. 5m 

2 / g fc -rs lv\ 

[00 2 1] BiJIBiEffim-g^Hti, ig?®TfiP^fiE-r 
St, 5ji£7tJfttt;g«;WgT-f 5fcA6, 7 5 0tA^l 
0 0 or©SJS^HT'M^J#Snfc 

T'2o-5o 30 
[0 0 2 2] iE«a-8H*KfciE«SBr«WK«MJt 
1-9 5 : 5 — 3 0 : 7 0<£>SBIfflT'illa"3"5 C ttfJfS L 
i/>o IE®Sg-^ft#5%£y&'>&^fc^tt&<D!el 

[0023] *&w<Dm$<mi ommm-rS^ntiEm 

m~ mvami U * ■> Atg fc W h fc 1 < >y y;b£0 
JS«St»iP7CJRMtL<«M' *SA,£Bl*m*ffiSi 

[0 0 2 4] *aiiHO»*«3 0iEtt*-}S»H*^lS 

tnmitt**. ) *^j«-r*. ?e.ic, cowe<*i:u 

[00 2 5] ccT£j*Lfcmffii§W»b<B«©«iIfc: 50 
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COWffi^ffl^^TIEffijg^S^^-fig-rSfSfC. L i C 
oOziD'J A(fiB*jg^-r* U AUtm*^ 

LT^-5CfcT'&3o «KD«to^*ffiT'^fiE^nfc?Sfe 
S«Xi^(Hl»f(C<tSMffi*«-*rT-t± (L H-rMr) a 

(Coi-sMs) fiOy «SU 0. 02<R + S^0. 
15, a//J = 0. 90—1. 10, y=l. 8 — 2. 
2 , gxAn7C^M{i A 1 „ Cu, Zn, Mg, Ca, B 
a, S r O&frfreStfttfe 11) T'g^tlS. 

[0 0 2 6] W^&Ttntf, fifl^tttc^ftT^-S^ 

U •> A fc ^iPTC^M©* /l/ffc© h - * /I'tflBl L^T-feS 

K<Dtt»«jfi*offl*"9--r FT-fc-S y ^AteBtcBBS 

&JB trie tJ it 5 fgiiRilfbfr P. fc *>> 3 o 
[0 0 2 7] fcLttCfcO, &;&P7i:#flMfc3/Vl'h7*£>fc 

s^isKfb^s t mbQTcmM t y aa> e. * *> b <o*s 

[0 0 2 8] tfc, IEffiJg-«^Htc±fB§iJjUH3C>IE 

ic y A«tcs«7c^^A ^ctm^o mtznttrnv 
[0029] cne2tt«cDjs^gtiftfiBO^"j^§a 

fc-g{-rSJ:3^jl^it?:il«bTil^L (^<*Wtc« 
±EiEflim-JS«lKfciEffiS-?S1*Jtoa^l:l'. J -' : " 
T*9 5 : 5-3 0 : 7 0<£>fi5B) IEfii^#lfi!tt ^ C £ \L 

[0 0 3 0] *|gB^<Ott)te«, «^cD->X-rAfc LTj® 
tt*RSihffl<0lHllS*<*V^>^-rAK:t5C^T«t.J»jRW 

[0 0 3 1 ] ±saa?fi(D->X^Afc(i, tt?tefc*?te^ffl 
[0 0 3 2] *#iW©iEffig»H*&J»*SIS©Btm 

{coi^Tti, •J^'i'Aigfc tT^Ky^^A, 7j<s?(ty 
^-^A, «Syf-7A, BKHy^^A, Kft'J^^A^ 
|gSL<^04'Tt^{C7j<^{ky^'i7A, K»'J^>>A 
#SI3:LV\, T7l/~^^AjEfcLTfi, ?Kffi{k7' 

-?A, fiN'^T/US^^A, KftT^l/S^^A, 7 



-4- 



7 

mt=i'Wh. mst^'Wb* bm^/wk m<t^'* 
tmu m<tm, msm. tmm. mmm, mmm. tart 
m<twm. sKffigi, nfkse, y^vcsm. 

SB, fl!tt£& Kft3E»«jyJS6tf6n*. v^*5/«JrA 

A. Jgfbv A, 7»fcvWJ/i>A, 

*S"7A, We^s^A, IMhrWi/«>A, 
•7?*->«>A, §MfcTy*i">A, *Mftrf*'>f A 

A, ttftA;l/^<>A. tfaR*Jl'3"3'A« 7?fti*f* 
A, 58&*/lo">A. «B«*Ji»r>A, BKk**^* 

SftXhn>f>A, tg^Xhai/^A. ^SEXha 

A, SitSgX h D l >i>> fflgXHD>f^i,, *IMfc 
Xha>f9A, KHbX ba;/?->7A^ s<U9idRfc 
LTtis ttfk/<>J9A, Wt^U<>A, Mtt/*V*>A« 
7yft><y*A, mt'<>J9A, ffitt/<U">A, MBK" 
•J-7A, M<b/^U^A««ffl^««:^«tfU3(E«. 
CO 0 3 3] #K^;bD7t;SS©{fc^£S#fcfc£:3M;l/ 

[0 0 3 4] ftlgfcmtLTU:, U*-*A*K-7«K 
•>A*K— 7 • flKK-7°-r5ci:A^Rl^««i:LT 

L i^MnsOiu T i Silpoy^-^Ad^a^JRK 
[0 0 3 5] /N-H*-*^!a:if«JW03£tt«»c*5tt* 
»flrti*fcll«o«ffi±#HcJ:**ftft<«4'r«. ceo 

•r ntf iEfiico^ pji32§a 1 * * < * k> jjbomom 

[0 0 3 6] *«WCfflC^&n*3P7k«WH«:, 

y*-*A*fcfr6Mfig£ftT^ 

C) , ratTL,;/*-**.— b (PC) , 7=f-\s>i3- 
(BC) , If— (VC) fc£ 



(5) *#P*1 2 0 0 2 - 3 1 9 3 9 8 

HJII:S^>*^*— (DM 
C) % s;x^-/l/*— #*- h (DEC) » x^;I/^^l/ 

(EMC) , ^yDe;l/*-3K*-h (D 
PC) fcif®#«tt*-il«*-h«fc©iB£3&g:fc»ai 

h bRUXm**)^ 

[0037] *mmim^z#7knmn-<knm<Dv* 

RttWfcfi, LiCIOn L i A s Ft, LIP 
Fe. L i BF4, L 1 CFjS03, LiN (CF3S 
O2) (C2F5SO2) , LiN (CF3SO2) 2, Li 
N (C2 Fs S O2) 2, LiN (CF3SO1) (C4 F9 S 
O2) , L i B [C6 F3 (CFj) 2-3. 5] 43?tf$ffl 

t**5. sfccn&ou^->Atttt2aswea:«a^L 
[0038] ^micm\f^$mmmn-^w&<omm 

[0 0 3 9] £ feiE«j§ttK, fM$tt**tt*SSai*5«fctf 
[0 0 4 0] *«Wfcfflt^6n*ft«ffltt»»li: LT 

-T* x^U^-^^^'Jyl/KttS^Sfctt 
huIB^cD (Na*) o:^U>-T^'J 
;l/»y^-;l/««a-(*:Sfe«lWia«SO (Na ( ) 

x^U^-^^^iJ;Hfc^^I/«fi^«5*teti 
fiaE«»<0 (Na») ^*V^«»T-$.5o 

[004 1] *fgWtcfflt^n§i%8ifflSI«SiJ«, 

~5 0ii%WJl/< < 1 ~3 0 L 

[0042] *maicm^(bnzn.MmMmmt, mtn 

lE^ttffi (W3. 5Vvs. L i/L i + ) fCTKftjS 

50 cti6©»»<o«aa*ttftLTffli^*ci:t,"P#*. * 
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p 

$U\ JP*f±> 1$»Cfig££ftfc^*V l~5 0 0/im 
CO 0 4 3] *%WT*ffiffl?n*iESfflSS«?PJ(i. ffll/^ 

~5 0M%#W3:L<, ItfC 1 ~3 0M%tf#3:L 
l/\> *-ii<y J f'^v>'7''l' hT-«, 2~1 5£s%#& 
icttf $ LV>„ 

[0 0 4 4] *%WtCffl^^n*IEgffl^»&J«, &Rl 

Vf^U^> (PVDF) , -fUf h77Wnxfb> 
(P T F E) T**«o 

[0 0 4 5] *8W!teffll,>5nSiEffiffl*«{*H\ ffl<^ 

ti. 4t{CPSS5n^:t^ l~5 0 0/im(Ot(0^ffl^ 
[0 0 4 6] iS^IHCti, W«ffmS*JW©(BL 

WfcKffiStl*^**. Iffi^MK«Lt0~3 0il% 
[0 0 4 7] *«W»ctsit«ftffi«i:iEffi«<o««»i, 

[0 0 4 8] *«Wtcffl^&tt*-lr/<u— *fcLT«i, 

3*L<, W*fcf, 0. 0 1 ~ 1 (imfS^tOtfil 
IA\> -fe/<U— £<Dff2*ti, 10~3 0 0 /im(Ot,0^ 

3 0~8 0%T*fe5Cttfg$U 1 „ 

[0049] *fc, a?yr-«»ic, ®mt*(D®mic 
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[0 0 5 0] *»WOSft:W«:^fi5<O®fi*0ffi*#jS 
t**«6WTlc«Wf *. 0 1 K^MEflfH-Cffl^feftfi 
3M<«8?fl— 0H3 4mnu S?5 0mm) 

/0 ^AKIE® U — F 2 *5<fctf— -y 'J — F 3 £?S 

>j"*S*U T^5^^ASy«ffiy-X4(*3Jcl|X§-r 
5. iEttU— K2C0fttfig5r7;l'5-'>AffiitP«5fCX 
h»»U *fcftffi'J-F3 0flS«H:i*P«5 0if 
4jfflWc * S = y -!r ;l«ft SMS? 6 OT Wfc X # y h »» 
T&o X4flDBBP»«Htt*P«5i:«rU- If 

»»u ffi£*©#***«*axQ 8 * *. 
bshc&ap 8 «r;i/5-">i»»<os*ffli>T u— tf- 

£L PJHSk ffi¥Sk ftSk W«Sft*«fcffl 

[00 5 1] 1 ) iEffi^-jg^lHi: LTfflfig^ 

L 1 Coo. 9 A lo.iO:5rffl^5 0 C<DjEffiig03Htt, 
0. 9mo I / 1 <DWdBta/Wh t 0. lmo l/IO 

U^-k^riftTU ^(DBJcDpH^ 1 0*^6 1 3K£5J: 

50 fTofco C <0^*7j<S!<t^<0 (Coi.fAle.i) OHz 

i: (Co + AI) =1 : 1 fcfc* <fc?»cig£U 6 0 
0TCT»fli«jS*«ofc«» l»»U 9 0 0tTSfiM 
«frlf\ »», *WWOiE«B- -iSftK^i 

[0 0 5 2] iEfii^->S^Ki:LTfflfi!c^:L io.esN i 
0.isCoO3^V^„ C<DIEllS^lS«, 0. 8 5m 
40 o I / I <DffiMfc—V J r>\'£0. 1 5 m o 1 / I <D&Hm=l 

TU WOpH5: 1 0frP> 1 3lc^S«fc9{cp^L 

<Di&m7H&{tV!l<D (N i 0.85 Coo. 15) 0H2^rf#fCo 

1:0. 8 5 : 0. 1 5lc&&<fc-Mcjg£-U 6 0 0t 
Tfi«ya*ffofc», SOOrT'Ufi^fig^T 
50 K\ m». *ftB^<0E<l^-?S1%H*t^t 
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[0053] c<D£vici,Tmibt\rziEmm-mvanL 

iCoo.9Alo.1O2 £iEgi^~j£WML i N i ess C 
oo.is02?r7 0 : 3 0 OlPJ ca Till a" L I — ^./bOIESS 

[0 0 5 4] cof--*7l/OlE&jgWR 1 0 OfiBSHC 

Ttf U 7 fbfcT- y 5fi«gptc*s «fe 3 icstf 'J ~? 

v it \l~ y x^to n - ^ ^ tr a y i/v > jSiS^sssi 

L, Jfftjl^LT^-XhttOIE^jIPJ^tfco &fc, 
JP2 2 0 fim<DT>l'5.-VL>S5*mm#-£^ ^OPSffi 
»cWE^-Xh«iEffid»J*Jfi*L. 

[0 0 5 5] Sfc, ft«§t±WT£D<t3fC^®iLfc:„ $ 

1 5 n mvmt&izmn&t u tommies-* m*o 

[0 0 5 6] fit, ±a*OJ:3fcft«Lfc*KC>iE 
7 OOW^TfWfibfcJSMttC 1 . Omol/IOLiP 

[0 0 5 7] <*ftffll2) mB(*fcLT^Ii8bfc*ttfb 
WO (Coo.9Cuo.O OH2^fflV>T, gfl&Vf-VL. 
%wimfc<t><D^'*>l'htffi<D-&Bt : eMCt3^T. Li : 

(C o + C u) =1 : 1 K&-5J:5{cig£-U M1&m 1 

[0 0 5 8] (HS&0IJ3) HUefttLT^-BSbfcTklWk 
WO (Coo.9Zno.i) OHi*fl§V*T, KBE'Jf-fi* 

i : (Co + Zn) =1 : nc&3«fc ?tcJg£-L, flfiS 

Wl *ra«lcLTWft*fls«U *fgB£<oBH!i3i:L 

[0 0 5 9] (*«g>J4) iWeftfcLT^fiRLfcTklUft 
WO (Coo.9Mgo.i) OHifcftl^T, J^&y^A 
fcSiJffiftf h £vy*->^o£-It*7Uittc*5 

l^T, Li : (Co+Mg) =1 : I {C#S 



(7) ftlJfl 2 0 0 2 - 3 1 9 3 9 8 

12 

[0060] (HflSflJ 5 ) tuSB&i: LTa'fiE LftzWSft 
WO (Coo.9Cao.i) OHi*I^T, ftttU?"^ 

*MB ft* o 3 ; w h * ;b -> r> AO^-tt^i/it fc ^ > 
T, Li : (Co + Ca) =1 : 1 {C&3«fc dtci&g- 

5 £ Lfc« 

70 [0061] (§Hi56fiRj6) WSBfti: LTddiLfczWWb 
WO (Coo.9Bao.i) OHifcfflVT* ttSftU?-*/* 
fcffi&tt'po a /Whirry *X»o£ff-€-7l/tt;fc*3V-> 
T, Li : (Co + Ba=l : 1 tefc* <t 3 tCig^L. 

[00 6 2] (HfifSfiRJ 7 ) mligtt £ LT£-fi& L7c*gg{t 
WO (C00.9S ro.i) OHj^ffl^T, &StV*-Vlk 
5SJif* ( t'03^;l/Hi:X hav^AO^ff-^Ert/JtK 
20 431/ ->T, Li: (Co + Sr) =1 : I fc&3J: -Mc® 

[0063] &tm 8 ) mfiirgWH lt> $s?-b§w 

ItUffi^S (Lio.9sAlo.05) (C00.9A 
lo.O 02^rffll/->-5o COIEllJgWKti, 0. 9mol 
/ 1 <Dffim=i'Wh£ 0. 1 mo 1 / 1 06ftgET;b5^ 

L, ^-OBfcDpH^ 1 0*^P> 1 3 left £<fc 3 IClUM LT 

m*7j<g!{b:WO (Coo. 9 A lo. 1) OH2«Hfc. ^o 

y ^-<i7 A4» oy f-^i*s.c>'*7j<K{t:7';i/5— ^ A(fOT , 7b 

5-^AO*;Ht*V (Co + Al) :Li :AI = 
1:0. 9 5:0. 0 5iC&3cfc5{Cig£-U 6 0 0°C 

Ltzo jiSj, ^fig^ratiS^ 1 0BfR£T-£^f?fflS\TiT^ 

^0 fee 

[0 0 6 4] iES^ZlgWKi: LT^fig^L io.osNi 
0.isCoO2*ffl^5 o COIEfiBfSWHii> 0. 8 5m 
o 1 / I <Dimt- V* tV£ 0. 1 5mo 

tu ^-o^opH^ i o*>e> i sic^s^^tcpiiL 

Ott**M[b»«D (N io.osCoo.is) OH2«rf#7Co 
50 ^ARt/Hiilg^^O^-yy^ n/Vl/hOt^l/hblCfef 



-7- 



13 

X. 1 : 0. 8 5 : 0. 1 5{c&£«fc -?fc:ig£-U 6 0 

coo6 5] c«D«t3tcLTff e>n*:iE®ig-rg$m 

(L lo.9sAlo.os) (C00.9AI0.1) OitJEUW, 
"SfelH (LiNlo.ssCoo.isOj) £7 0 : 30O 

[0066] (Hfi&CflJ 9 ) HulEttt LT^figL/cTk^ft 

Van (C00.9CU0.0 oHj^ffl^t. &mv?-vl> 
Rxfm&mzmm#*><D=i'W\' tmn&tt&w mm 

(Co + Cu) : L i : C u = 1 : 0. 95 : 0. 05 

[0067] cnmm 1 0) mmwt Lx^Ltzym 20 

*)l>ttt)\ (Co + Zn) : L i : Z n = 1 : 0 . 9 
5:0.0 5fc&.5<fc5fc:i&&U 1 i:f5)«lco^ 

WTx^LrciEm^m^rzimit^mm i traaifcL 

[0068] mmm i 1 ) mm#t ut^l^se 
<m<o (coo.sMgo.i) oHz^rfflv^T, mmvrv 

tfJ^&v -><^ A^O^ -> AO^Utbtf, ( C 
o+Mg) : L l : Mg= 1 : 0. 95:0. 0 5(c& 

zzvicm-SL. nmrni tmmvzkftTx-s&vtziE 
mzm^rzimimmm 1 tmrnic^xwrnzimu 
*&w<Dnmi i tLtzo 

[oo6 9] mmm \ 2) mm&t Lx-atf&istom 
itva<D (coo.9Cao.o owi^m^x, mmv?"t? 

A<D£ft^;k RKU^SA^HO.y^A&tfKittA/i' 40 
^A^^/l/^AcD^/l/tttf. (Co + Ca) :L 
i : C a = 1 : 0. 95:0. 0 5{c^5<t3fcjg^- 

u ^figffij i tmmv&ftTxSfiiLrciEMzm^rcu 
frummmi tmmicLxnmzimL, *Kw<onm 

1 2 t Lfco 

[00 7 0] (HfififfUi 3) WB*4:UT^iSLfczKtt 
fb»0 (Coo.9Bao.O OHj^rffl^T, KM'J*-* 

<P<D/V)VL<(D*:J\stti}\ (Co + Ba) :L1 :Ba 50 
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= 1 : 0. 9 5:0. 0 5fc^5<t3t;:ig^L, #lfig0tj 
1 i^ltlfc LTWt!j*:fESU *^W<D««& 1 3 t L 

/"Co 

[0071] (Slfi&GU 1 4 ) LTt^S Lfczkg? 

{fc^O (C00.9S ro.i) OHiSrffll^T, 
ARtfJ^&X h a A^HilKft^O^/Vl/ h i: * h 
pyf!>i^ttt;l/, JWJ^AtfOD^A&tf 
gS&X h a A4*<DX h a A£Ot;Ht*V 

(Co + Sr) : Li : Sr=l :0. 95:0. 05 

rciEmitm^rcLMimmm i tmm^Lxmm^im 

[0 0 7 2] <Mmm 1 5) iE«at3S*Mtfc UT, w 
fEft^LT^L^K&tetKD (N io.ssMno.is) O 
^^KKftU^Afcil^L^eSfltJ 1 fcW«iD*frT 
*j«bfciE«Bzig»ll*fflv^JSW1.tt*tt0!Ii 2: Pitt 

[0073] mmm 1 6) iE«SS=iS»Ri: LT> ffi 
m&tLX'£f$.Lrz7kMity3<D (Nlo.isCro.is) o 

[0074] cmmmi 7) mmm-fevant^x. m 

|gf*i:LT^fi)cbfc7j<e!(ta<D (Nio.osFeo.is) O 
H2*7j<gfE{tV^*Ai:il#b*fi&0iJl i:|HI«0^#T' 

[0 0 7 5] (Mti&m 1 8) m«»-?§«|-Hi: LT, ffi 
m&£ LX^f&Lfz7i<m.{tV>a<D (N io.ssVo.is) OH 

j*7j<gg{t'j^A£jg£-L§i§g0iji tmrnco^x-a 

[0 0 7 6] (*fl«6^Jl 9) iE<lS-gfeHi:LT, Sft 
iB{*i:LT£j£Lfc7j<&{fct&CD (Nio.ssAlo m". 

H2^7)<^tU^'>Ai:rg^L^SS<?iJ 1 tmmvtkwx 
[0077] mmm2o) mmm-mmntLx, m 

ISfti:LT^-fi5tLfc7j<gE{b^<0 (N io.ssCoo.ioA 1 

o.os) oHi^ykmtv^^istm-BLnmm 1 tmm 

L/cc 

[0 0 7 8] 2 1 ) ft ®tm t L TlUfi?* 

jEffi*-«»Hi:iElWB-ffittHOiB^lt*9 

7 : 3 ti^rcimummm \ tmmv&ftTxmmzft 
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coo79] ammm z z ) &&tm t Lrmmi?* 

5 : 5 1 Ltciwimmm i tmm<D&ftT?nmzft 
siu *.m&m.mz \ tvr^ 
Co o 8 o] mmmz 3) M.mtt&t lt^f-wm^m 

fcESS=»»KOfidJt*3 0 : 7 0 £ LfcJW*U±H 
3 t Lfco 

[008 1] (HBS0U 2 4) JUStmi; LT^SJj£g« 

m-mvoMtmmm-mv!)n(Dm-&ttz z o : 8 o t l 

[008 2] (it®0!ll) TkgMOC o (OH) 2t 

^•Si^tcig^-U. HfiSWJl«DiES^-ei4(Ki:lsl^cr) 
^ftTT^-figb/cL i C o02£IEgiKffll/>T±fecDtt 

[0 0 8 3] (J±i&<fl2) 7.k&{fc^<DN i (OH) 2 i: 

»*fl«U *f|B^cOJt^(D*?a 2 6 t Lfc„ 
[0 08 4] (i±i&0lj3) W«*fcLT^«Lfc7kB!<k 
VB<D (Coo.ssA I0.15) O H2 ^A^: 'J 

*ffl^T±re<0«fi*fftHU *fSW<Dtb«0«?a 2 7 

[0 08 5] (tfc&09 4 ) mfffitti: LTM Lfc*»ffc 
^ (N i ess C 00. 15) OH2 tTKKfkU^^A^r'J 

•e^-JSStLfc L I N I o.i! C 00. is02^rIE(sitcffll^T± 

[0086] amm 5 ) ^muton c o (o h) 2 1 

5fettTT'pfiEL/: L i CoOifcffiJEttfcLTS-JflcLfc 
(N i ess Coo. is) OH2 7b^^^7j<gg{t ! ^t7j<^{t 
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ig«<D*ftTT*^-fi2b/cIES^3 0 : 7 OtDSlJ^Tg^- 
mmz 9tLtc a 

[0 0 8 7] izt3*mmmTit. iEwm~i&wm.. ie® 
f}\ znix±omm7imitmxLzmm<D%)% : tf&z£ 
w [0088] mmm i ~ 2 4 Rtftttaw 1 ~ 5 t-^l 

a, ?tmm±w{iLtf4 . zv<Dj£m&ftn*zmmtL 
tco tkn&mmffim 6 0 0 m a , mm^itmuL 3 . 0 
v ©^«gstT'ff settle mm®m<Dmmis£uy'< 

[0 0 8 9] S/c, &ta&&<D&mt LT?t«^r2 0°C 
T-«;*:Wft6 0 0mA, ?t«*Slh«<Stf 4 . 2VOft 
EE?t*&2B$fiatT^/c:&. - 2 0 "CT? 6 ftffimi&%:1&W 
20 Lfc'&nffime 0 0mA, fifc»i|ih«<fi 3 . 0V<Q£W 

[0 0 9 0] f^c, «^1±co^<ffii:LT2 01CT*»]W 
Sfi^fPffiLfc^, 3fc«t*C®<D«?fe^ 6 0tT'2 0B 
lfflttBLfc»KW*, 2 0lCT'ra«IC»?E«f*^tCT3ft 

[0 0 9 1] iii««EiaiWtt<DWflifc UT 2 0°C 

SffifcttttLfcttflgTM 5rT*3iIllflttBLffltttBtt!K 

[0 0 9 2] £7c, ^ttKttt LTli^TtfttlJ; 

[0 0 9 3] (« 1 ) {C^figfiRJfc,i;t;tbi501JO«Hfi(DiE 
fiSJi^Sffl^, (*2) tcWWSfi, -2 0ttt«S 

tt, 9 0 OmATCD^Jt*!^ (n = 2 0) T^S^M 

40 T*S5 1 2 QX.*mz.tzm-&£ Lfco 
[0 0 9 4] 

til] 
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[0096] m 2 ) <o*sjR«fc o , s -rttwtmommc 
•o^-ra^-So jtKw i (DTEmmmmc l i c o o 2 © 

[0097] mis, tmm 2 ommfevamK l i n i o 



[0 0 9 8] O^c, JtRffll 3 (DiEm^mc L i C o 
OjfcA 1 ^rjgs/jPb/c L i C 00.85 A I o. isOjtO^^rffi 

[0 0 9 9] fcfctSfHI 4 <D L i N i o. as C oo. i s Ch £IE 

ffi*cfflt^«jfi 2 8 T'W c o *mim Lrcmm^-^^fiw 

[0 1 0 0] ttSSftflJ 5 <D L iCoOitLiNio.esC 

00. MO}<Dm-£Vo*iEMicffl^tznite2 9X'imm^- 
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[0101] %i{z*mf£w<Dm&m<Dnmc-D^T&'< 
5o nfififiaj 8~i5 commmmm i ~ i <onmc < e. 

M®mr'<D&m±&tf$zmm i ~ 7 ottttfcjtt-cyh? 

£1i«$lfl<Dil^l±3*«:ftfi&0iJ 2 l~2 4 i:it©01J3. 
*», Sag LTti ttK 5-70 %<DB$tC«^ O&tttf 

>x «t < angles i: & o fc 0 

[0 10 2] *»WK:43l**iEffiJS»K«fflif^*» 
[0 10 3] 

LTLixCoyM.Oz, (1. 10^x^0. 9. 0. 
9 8Sy ^0. 8 5, 0. 0 2^w^0. 15, z = 



70 



HfM 2 0 0 2 - 3 1 9 3 9 8 
22 

1. 8-2. 2, Mtt, A I, Cu> Zn, Mg> C 
a , B a , S r €>iltftl5'>fc < i: «.-«BW±07C 
ft) fc, ElBrjSftltLTLiANiBM' cO 
d (1. 02^A^0. 3, 0. 98>BS0. 5, 
0. 02^C^0. 5, D=l. 8-2. 2, M' ttC 
o, Mn, Cr, Fe, V, A 1 fr&Xlf *l5'>& < i: 

[0S<DfB**^] 

[0 l ] *f6Wt felt 5ft SS«!OtftBfffi0 
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